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Chapter 2

1. In 2001 Nasa crashed a million dollar

satellite into Mars because in Denver 

someone used American units and in 

Pasadena they used SI units. A loss of

confidence in Nasa could reduce their

financial support.

2. SI is sometimes called ‘MKS’ for

meters, kilograms, and seconds

3. Derived units are combinations of

base units.

4. A sprinter can run about 10m/s so

1.5m/s is probably too low for a car.

5.(a)centimeter (b)millimeter (c)kilometer

6. Check to see if the units have cancelled

leaving the appropriate unit for the answer.

7. The precision of a measuring device is

limited to the smallest division on its scale.

8. An instrument can measure something to

the millimeter (precision) but it may not be

correct or miscalibrated (accuracy).

9. The last digit is estimated.

10. Math books used to put a ‘dot’ over the

zero that was rounded to, but without the 

dot it isn’t clear. In scientific notation the

significant zeros are written out as in:

1.0 x 102
11. rise over run

12.(a) longer distance (b) larger slope

13. T, independent  V, dependent

14.(a) temperature  (b) volume

15.(a) parabola  (b) linear 

16.(a) inverse (b) linear (c) quadratic

17.(a) hyperbola (b) line (c) parabola

18.(a) kg/m3 or g/cm3  (b) derived

19.(a) 1cm (b) .1mm (c) 3m (d) 1km

22. Only 83.78 cm has a digit estimated

beyond the meter stick’s millimeter scale.

23.(a) 
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24.Only like terms can be added.
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Chapter 3

1. A motion diagram gives you a picture 

that helps you visualize displacement,

velocity and acceleration.

2. If internal motions are not important and

if the object is small vs the distance traveled.

3. A vector quantity has magnitude and 

direction. A scalar has only magnitude.

4. Positon and dispalcement are vectors.

Distance is a scalar.

5. Read the clock at the beginning and

at the end of the interval and subtract.

6. Average velocity (a vector) is the 

displacement divided by the time interval.

Average speed (a scalar) I the distance

traveled divided by the time interval.

7. Average acceleration is the change in

velocity divided by time. It is the average

rate of change of velocity with respect to time.

8. sketch, calculate, check your answer

9. Making the pictorial model.

10. When making the physical model

11. Their units are all wrong!

12. If the rotation is not important. If it moves 

over a great distance.

13. If the distance covered is great vs the player’s

size.

14. 55 mph. You would have had to have gone

faster if you had stopped or traveled slower than

55mph for any length of time.

15. No. If the car has a negative velocity (going

left), acceleration would have to be positive 

(force to the right) in order to slow the car down.

16. No, they have opposite signs.

17. 20m   

18. If average velocity is 2m/s, then 

the distance traveled would be 8m.

20. If average velocity was 2.5m/s,

then distance traveled would be 11.25+22.5 m

23. The speed of the ball on the way down

could be the same as the speed on the way up?
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1. Runner’s slope is steeper.

2. velocity

3. not instantaneous velocity

4. displacement

5. The car starts from rest and the driver

shifts gears.

6. instantaneous acceleration

7. a. yes, negative velocity (say going left)

and positive acceleration (force is right)

b. yes, a car going uphill would slow due to

a downhill acceleration due in part to gravity.

As it stopped and even as it rolled back 

down the hill, the acceleration direction 

would still be downhill.

8. yes, drop a book

9. a flat velocity-time graph

10. if the velocity-time graph is a line

11. 
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12. All objects accelerate toward the ground at 

the same rate.

13. sheets of paper, parachutes, leaves, feathers

14. steel ball, rock, falling person

15. a. Velocity increases rapidly at first, then

more slowly. Acceleration is greatest at the

beginning but is reduced as velocity increases.

The driver may have to shift into 2nd gear.

b. The acceleration is smaller just before the

gear change because the slope is less at that

point on the graph. Once the gears engage, the

acceleration and slope of the curve increase.

16. Walk in a positive direction at a constant

speed. Walk in a positive direction with increasing

speed for a short time. Walk at a moderate speed

for twice that amount of time. Slow down quickly 

and stop. Remain at rest. Turn around and repeat

the procedure until the original position is reached.

17. largest acceleration from t = 0 to t = 1/2 second 

smallest acceleration beyond 33 seconds.

18. d = (v - vo)/t
PHYSICS - ANSWERS to End of Chapters 5&6
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(Chapter 5 continued)

44. 8.0m/s2  

45. a. 6m/s2 b. 0m/s2  c. -2m/s2  d. -4m/s2
46. 33m/s

47. a. 607m/s  b. 1.83 times sound speed

48. 7.0 x 104m/s                49. 9.2 x 102m

50. 1.7 x 103m

51. a. 43m  b. 43m, the car is going down

52. 71m/s

53. a. 1.4 x 102m  b. 5.5 x 102m

54. a. 24s  b. 7.4 x 102m

55. a. 3.1 x 108m/s2  b. 11 microseconds

56. 1.6m thick

57. 2.8 x 102m/s2 or 29 times g (29g)

58. a. 247m/s2 or 25g

      b. -207m/s2 or 21g

60. b. 8.0m  c. 32m  d. 110m  

e. 4m/s2, acceleration  f. 0, constant velocity

61. a. -13m/s for 4ms, then suddenly stops

b. 3.7 x 103m/s2  c. 380g  d. -8cm

62. a. 5.0 x 10m, hits  b. 22m/s

63. a. slightly parabolic  b. approximately 

a straight line  c. 12m/s2 about 10m/s2
d. yes, -6m/s2  

64. a. 1.5 x 102m  b. 42m/s

65. b. yes                     66. 1.2s

67. a. -78m/s  b. -3.1 x 102m

68. velocity direction is positive,

velocity is increasing hence acceleration

is positive

69. a. -2.0 x 10m/s  b. 2.0 x 10m

70. a. 276m  b. 7.50s

71. The ball rises 44m, same as falling

72. c. -20m/s, -40m/s, yes they agree

e. g/2   f. yes

73. a. -15m/s  b. 1.0 x 10m  c. The bag is

10m below the origin and 20m below the

helicopter.

74. a. -25m/s  b. 3.0 x 10m  c. 20m below

75. 20 m below after 2.0sec.

76. a. -4.85m/s  b. 4.43m/s  c. 930m/s2 or 95g

77. a. 216m express, 232m local, no collision

78. same acceleratons     79. 720km/h, no
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Chapter 6 (continued)

25. 6.3 x 103 N

26. mass x 9.8 m/s2
27. 2.50 x 102 kg

28. a. 1.6s  b. period, T, is proportional

to the square root of the length, the 

pendulum would have to be 4 times as

long or 2.7m

29. 10.5 m/s2, downward

30. 0.255

31. 5.3 x 104 N

32. 3.0 x 102 N, No

33. a. 1.0 x 10 N  b. 0.20

34. 1.2 m/s2 

35. .400

36. a. 1.17 m/s2  b. -.633 m/s2  c. stopping

d. As the elevator starts to descend, the scale

reads less than 836 N. With constant downward

velocity, the scale reads exactly 836 N. As the

elevator slows to a stop with upward acceleration,

the scale reads more than 836 N.

37. a. 4.90 x 102 N  b. 147 N, static friction

c. 49N, kinetic friction  d. 2.0 x 102 N

38. a. 9.8 m/s2 (up)  b. 98.0 m/s (up)

c. -49N (down)  d. 10.0s after release

39. -2.0 m/s2
40. a. -6.0 x 103 m/s2  b. -8.7 x 102 N, in the 

opposite direction of the ball’s velocity

c. same magnitude, opposite direction

41. c. 2.0 m/s2, upward

42. 5.88 m/s2, downward

43. a. 5.0 x 103N  b. 3.4 x 104m/s2  c. 43m/s

Chapter 7

1. Vertical (y-axis) perpendicular to the surface.

Horizontal (x-axis) parallel to the surface.

2. Net force is zero.

3. Yes, zero acceleration (equilibrium) is 

maintained if an object moves with constant 

speed (no linear or tangential acceleration) and 

with constant direction (no centripetal acceleration, 

no turning). This is equilibrium with constant 

velocity (at rest?).

PHYSICS - ANSWERS to End of Chapter 7 (continued)
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13. Increasing the length of the handle of the

wrench will increase the torque on the bolt.

14. Yes, lower the handle to make the angle

between the handle and the horizontal smaller.

15. The component perpendicular to the 

ground is larger if the angle between the guy

wire and horizontal is greater than 45 degrees.

16. A completely horizontal stretch or pull 

would leave no vertical component to lift the

net. The stretching force required would

increase to dangerous levels especially in

circus high-wire acts.

17. 
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18. Ignoring air resistance, there is no horizontal

force. This is not realistic but an ideal case.

19. -20m/s (where the negative indicates down)

20. Acceleration due to gravity is constant and

the average speed in the 2nd 1/4 second is greater.

21. a. no time change b. higher horizontal speed

produces a greater horizontal distance.

22. Yes, the monkey would be safe if it didn’t fall.

23. 6.0s, 3.0s up, 3.0s down

24. Both speed and angle of launch matter. For a

given speed, 45 degree angle maximizes the range. 

25. a. lands in your hand  b. lands beside you

toward the outside of the curve.

26. The tension in the string is doubled.

27. a. To the center of the track, the component of 

the Normal Force and the component of Friction. 

b. Yes, Normal Force could be sufficient.

28. A large diameter handle will increase torque.

29. Doors with knobs in their center require more.
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1. The path of Io is an ellipse with Jupiter

at one focus.

2. Since the Earth moves more slowly in 

the summer (in the Northern Hemisphere),

it must be farther away in the summer and

closer in the winter. (It’s the 
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 tilt 

away from the sun that makes it winter 

even though we’re closer to the sun then.)

3. No, the ‘equal areas in equal times’ law

applies to each planet individually.

4. Newton knew the moon followed a 

curved path and, therefore, that it was

accelerated. He knew a force must be doing

the accelerating.

5. 
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, the mass

of the object cancels (divides out) so that

the acceleration of an object due to gravity

does not depend upon its own mass. 

In particular, 
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6. You must know the period (T) and orbital

radius (R) of at least one satellite.

7. Orbital motion of planets do not depend 

on their mass and thus, cannot be used to

determine a planet’s mass. Use a satellite

which is orbiting the planet.

8. Cavendish carefully measured the masses,

the distance between them, and the force of

attraction. He then calculated ‘G’ using 

Newton’s universal law of gravitation.

9. gravity

10. Its speed. It is falling all the time.

11. Speed depends only on (b) the distance

from Earth and (c) the mass of Earth.

12. Yes, the chairs are weightless but not

massless. They still have inertia.

13. A force of ‘5g’ means a force 5 times 

as great as the force of gravity on the

surface of the Earth.

PHYSICS - ANSWERS to End of Chapter 8 (continued)

[image: image23.wmf]53

°

25. The value of ‘g’ would double.

26. 
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mass and 10 times the radius of Earth, 

300/(10)2 = 3. So ‘g’ on Jupiter is three

times that of ‘g’ on Earth.

27. It will also double.

28. a. Your mass increased  b. The ratio

remained constant because it is equal to

the gravitational field at that location.

29. You would have to launch it backward

at the same speed that you are traveling in

your orbit. With respect to Earth, its speed

perpendicular to the Earth’s gravity would

be zero. It could then ‘drop’ down to Earth.

However, the object is likely to burn up on

the way down as a result of friction with 

the Earth’s atmosphere.

30. The satellite is positioned as close to

the equator as possible so it doesn’t appear

to have much north-south movement.

Placed at that distance, the satellite has a

period (T) of 24.0 h. Any closer and its 

period would be less and it would appear 

to move to the east. Any farther and…

31. 12 yr

32. 6.1 x 10-9 N

33. 4.17 x 1023 N

34. 5.84 x 10-10 N

35. 8.0 x 10-10 N

36. 6.5 x 10-8 N

37. a. 489 N  b. 4.90 x 102 N

38. 9.01 x 10-31 kg

39. a. 6.0 x 1024 kg  b. 5.5 x 103 kg/m3
40. 2.01 x 1030 kg

41. 19rE
42. .724rE
43. 23 yr

44. .35Tm​
45.  .37 kg,  .75 kg

46. 
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as hard on the moon as does the Earth.

25. negative because the vertical change is negative while the horizontal change is positive.


26. Zero. The vertical change is zero.


27. The units of each term must be in meters because d is in meters.


[a]=s2/m, [b]=s-1, [c]=m


29.(a) Lower density means faster speed. (b) A vacuum with zero density might let a rock fall infinitely fast?


30.(a) 5 x 1012  m  (b) 1.66 x 10-10 m 


   (c) 2.033 x 109 m (d) 1.030 x 10-7 m


31. a. .423 m   b. 6.2 x 10-12 m


c. 2.1 x 104 m  d. 2.3 x 10-5 m


e. 2.14 x 10-4 m  f. 5.70 x 10-7 m


32. a. 6.12 x 109 s  b. 2.94 x 10-6 m


c. 1.25 x 10-4 kg  d. 7.50 x 107 g 


33. a.  .31 mg  b. 1021 � EMBED Equation.DSMT4  ���g


c.  .000 006 kg  d. 11.6 mg


34. a. 1  b. 4  c. 5  d. 3


35. a. 3  b. 1  c. 3


36. a. 34.7 m  b. 25.022 m


c. 46.00 cm2  d. 3.1 kg


37. a. 2.9 x 109 m2 b. 2.0 x 105 m/s


c. 1.3 x 10-6 km2  d. 1.9 x 102 kg/m3


38. a. 7.4 mm  b. 49.6 m2 c. 70.4 kg


39. 69.2 m2          40. 48.2 kg


41. a. 101.6 m  b. 584 m2


42. 2.4 x 102 m3    43. 362.1 m


44. (a) a. 80g  b. 260g  c. 400g


(b) a. 34 cm3 b. 11 cm3  c. 7 cm3


(c) Steepness shows the increased mass of each added cc of substance.


45. (b) line (c) M=d/V (d is slope)


(d) g/cm3; density


46. (b) a varies directly with force


(c) F=ma (m is slope) (d) m/(� EMBED Equation.DSMT4  ���)


47. (b) hyperbola  (c) a varies inversely with mass (d) a=c/M (c=12)


(e) � EMBED Equation.DSMT4  ���


52. 5.00 x 102 s,  2.59 x 103 s





Chapter 4


1. (a) Place the vectors (arrows) head-to-tail. Then connect a vector from the start of one to the end or tip of the other. (b) Have the two vectors go outward from the same point. Form a parallelogram and draw the diagonal from the common point.


2. don’t change length or direction


3. The sum or additive effect.


4. Addition is commutative (okay!)


5. Reverse the direction of the 2nd vector and add the two.


6. Boldface type = vector


7. Vertical axis, positive up or down.


8. 2 axes at right angles. Have the 


y-axis point 30 degrees away from the vertical.


9. a and b could be the magnitudes of two vectors and c would be the magnitude of their resultant vector.


10. ccw from the x-axis


11. 10mm     12. 15km


13. 7m and 1m    14. increases


15. a. A is longer  b. B is longer


c. A and B are equal in length.


16. y is longer(northward component)


17. If the two vectors make a rt angle.


18. negative-x and negative-y


19. 2.0 x 10 km, east or (20,0) km


21. a. 250 km/h  b. 150 km/h


23. c. add the vectors in any order.


24. a. 8.0 m/s  b. 1.0 x 10 m/s


25. 40 m, � EMBED Equation.DSMT4  ���


26. 509.9 km, � EMBED Equation.DSMT4  ��� south of west


27. a. 6.5 m/s  (b) � EMBED Equation.DSMT4  ���


28. 150 km/h, � EMBED Equation.DSMT4  ��� west of south


29. 5 km, � EMBED Equation.DSMT4  ��� south of east


30. a. 5.0m/s, � EMBED Equation.DSMT4  ��� with the shore


b. 3.0 m/s  c. 4.0 m/s


31. 16 m/s, � EMBED Equation.DSMT4  ���     32. 1157 m/s


33. -1.50 km/s





19. a. A has a 4 unit head start


b. B is faster (steeper slope)


c. B passes A at point P


20. a. 1.4 and 7.8 sec


b. A has a steeper slope


c. 4 sec when slopes are equal


d. over no time interval


e. always, slope is always decreasing


21. a. constant positive velocity


b. displacement  c. positive, increasing velocity  d. displacement


22. same distance traveled


23. same height, same speed, opposite velocities.


24. a. smaller speed because the acceleration due to gravity on the moon is about 1/6 that of the Earth’s.


b. The ball will take more time.


25. a. � EMBED Equation.DSMT4  ���


hence 1/3 as high as on Earth.


b. It would go 3 times higher.


26. a. B hits with a greater speed


b. same ag  c. Rock A


27. 1.5 x 1011 m    


28. 1.7 min


29. b. parabola  c. 10 m after 2.2 sec


30. b. 550 m      c 3.0 x 102 m


32. 8 m/s   


33.a.50km/h b. no, 48km/h


34. a. 400m  b. 0m  c. -200m


35. b. 150km, 170km  c. 1.6h, 1.4h


36. 1:00 PM  


37. a. 6.0h  b. 2.6 x 102km  c. 7.3h


38. 11m


39. a. 2.3m/s  b. .67m/s  c. 1.2m/s or..


40.a. 75m  b. 150m  c. 125m  d. 500m


41. 23m/s answers will vary


42. 10km/h


43.a. speeding up 0 to 4s, slowing down from 5 to 10s





Chapter 6


1. Consider Friction vs Hand (force), Equilibrium (motional at stationary), 


Acceleration Direction with Net Force.


2. A lot of inertia has to be overcome to get started. Once started, only a small friction force needs to be matched to maintain the speed.


3. Zero net force. 


4. Yes. Consider the floor force.


5. Velocity decreases to a ‘terminal velocity’. Air resistance matches the force of gravity at this equilibrium state.


6. Period is time to go back and forth. Amplitude is the maximum displacement from the bottom.


7. Net force and acceleration are zero.


8. Equal pulls but the Earth’s great mass results in a minute acceleration.


9. a. strong  b. electromagnetic  c. gravity


10. Neck muscles have to accelerate the head. Use the headrest.


11. soft lead(?) pencil would work better


12. slide the bob down to increase length


13. hard to get a frictionless surface


14. The frictional force is greater than the normal force. 


15. Friction does not depend on surface area. 


16. The lighter reaches terminal velocity first. 


17. The weight (newtons) of 1kg on the Earth is equivalent to 2.2lb. (9.8N = 2.2lb)


18. electromagnetic force


19. N3 refers to equal and opposite forces acting on different objects. 


20. a. 45 m/s2  b. 3.9 x 104 N  c. 3.1 x 103 N


21. 33.02 m/s2, 163.0 m/s


22. 3.1 x 103 N


23. a. 14.0 m/s  b. 3.2 x 103 N


24. 126.6 m/s is slower than found in 


Problem 21, so the acceleration is not constant. Further, the acceleration in the first half-second was 45 m/s2, not 33.02 m/s2.








4. The vector sum is zero. The object is in equilibrium (motional or at rest).


5. a. Set the y-axis perpendicular or normal to the surface and the positive x-axis pointing up the hill (sometimes down is good too). b. Weight (Fg or w) is actually a vector concept � EMBED Equation.DSMT4  ���which can be broken down into a component parallel to the incline (Fgx or Fx or � EMBED Equation.DSMT4  ���) and another component perpendicular to the incline (Fgy or Fy or � EMBED Equation.DSMT4  ���).


6. As the angle is increased our Fx or horizontal component of the force of gravity increases while Fy decreases.


The Fx starts looking more like a vertical force as the slope steepens!


7. a. pt E  b. same at all points


c. I don’t like the language in this problem. Least vertical speed is at pt C at the top of the trajectory. Smallest velocity? Well if they intend to use negative numbers for downward velocities, then the ‘most negative’ (algebraic least) velocity is at pt E where the speed is greatest! This 2nd interpretation is our book’s answer. 


d. Acceleration is constant everywhere.


8. No effect on the vertical component.


9. The plane will be directly over the crate at impact. 


10. a. No, a turning (centripetal) force is necessary.  b. No, the magnitude of the acceleration may be constant but direction changes when curving.


11. Circular motion occurs when the centripetal force is just enough (at the given speed of the object) to turn the object ‘back’ to the circle. 


12. Tension in the string is toward the center of the circle.





38. a. .13m/s2 b. .45  c. No


39. 29m


40. a. .500s  b. .800m/s


41. 33m high, 7.3m


42. a. 31m  b. 2.1 x 102m


43. 31m/s at 45 deg


45. a. 14.3s  b. 496m       46. 6.5m/s


47. 3.2m                          48. 11.8m/s


49. a. 9.68m/s2  b. 5.95 x 103N


50. a. 51m/s  b. 3.6 x 102N


51. a. toward the center


b. .61m/s2, 1.22m/s2, 1.83m/s2


c. frictional force between coin and record  d. 15cm, the largest radius because the force needed to hold it is greatest


52. a. 2.64 x 107m/s2  b. 2.6 x 104N


53. a. 475m/s  b. 3.3N  c. 9.5 x 102N


      d. 9.5 x 102N


54. a. 14m/s  b. 98m/s2  c. force of the


drum walls  e. .10


55. 18m/s


56. At the top, the force of gravity and string tension are in the same direction. Hence the centripetal force is greater and the ball moves faster.


At the bottom, the tension and force of gravity pull in different directions. Hence, the centripetal force is less and the speed is less. This is not uniform circular motion.


57. Like the previous problem, the normal force on the car and the force of gravity don’t always act in the same direction. Hence, the centripetal (net inward) force varies as does the speed of the car. This is not uniform circular motion.


58. At � EMBED Equation.DSMT4  ���


At � EMBED Equation.DSMT4  ���


59. Varying the speed by 5% at � EMBED Equation.DSMT4  ���


changes R by .90m vs .65m at � EMBED Equation.DSMT4  ���.


High angle is less sensitive to speed.











14. � EMBED Equation.DSMT4  ���


15. Einstein’s view is that gravity is an effect of the curvature of space which in turn is due to the presence of mass. Newton’s view of gravity is a force acting between objects. Einstein would predict light (which has no mass) would be affected by the curvature of space (gravity field) whereas Newton would say there would be no effect on light.


16. only (d)


17. � EMBED Equation.DSMT4  ���


then force is one-fourth as much.


18. No, the forces constitute an action-reaction pair, and are, therefore, opposite but equal in magnitude.


19. � EMBED Equation.DSMT4  ��� makes the left ratio half as much as before.


20. Nothing, G is a universal constant, independent of mE.


21. It decreases. The drag will slow it down causing its orbit to decay.


22. � EMBED Equation.DSMT4  ���


radius increases, so will the period,T.


23. � EMBED Equation.DSMT4  ���as the mass of the planet increases, the period, T, of the satellite will decrease. Earth has a greater mass than Mars, so Earth’s satellite will have a smaller T.


24. � EMBED Equation.DSMT4  ���


� EMBED Equation.DSMT4  ���








47. 101 N


48. 5.6 x 1026 kg


49. 6.3 x 1024 kg, very close


50. a. 3.07 km/s  b. 24.1 h


51. a. 0.2 m/s2  b. 2 x 10 N


52. 6.68 N/kg


53. a. 2.0 x 1020 N  b. 0.0028 N/kg


54. 352 N


55. a. 1.2 x 102 min  b. 1.6 x 103 m/s


56. a. 1.80 x 103 N  b. 8.00 x 102 N


57. 2.64 x 103 km


58. a. 7.0 s  b. 2.8 s


59. a. 5.90 x 10-3 mN, 3.40 x 10-5 mN


b. The sun pulls approximately 100 times stronger on the waters of Earth.


c. 2.28 x 10-6 mN


d. 1.00 x 10-6 mN


e. the moon


f. The tides are due to the difference between the pull of the moon on Earth’s near side and Earth’s far side.


60. a. 9.77 m/s2


      b. 9.74 m/s2


      c. 9.47 m/s2


      d. 9.18 m/s2








[image: image24.wmf]53

°

[image: image25.wmf]113

°

[image: image26.wmf](

)

2222

223

fifi

ED

EE

vvvv

yy

gg

--

D=>D=

[image: image27.wmf](

)

 or 

g

Fw

uv

v

[image: image28.wmf]F

P

[image: image29.wmf]F

^

[image: image30.wmf]30, the speed is 13.4

m

s

°

[image: image31.wmf]60, the speed is 12.2

m

s

°

[image: image32.wmf]30

°

[image: image33.wmf]60

°

[image: image34.wmf]2

2

/

FNkgms

m

s

mkgkg

×

éù

===

êú

ëû

[image: image35.wmf]2

1

If distance is doubled,

F

d

µÞ

[image: image36.wmf]22

3

4

Doubling 

S

S

T

m

RGm

p

=Þ

[image: image37.wmf]3

Since 2,if the orbital

r

Gm

T

p

=

[image: image38.wmf]3

Since 2,

r

Gm

T

p

=

[image: image39.wmf]2,

EEE

drrrso

=+=

[image: image40.wmf](

)

2

1

2

4

E

E

r

agg

r

==

_1070485715.unknown

_1070643546.unknown

_1070644922.unknown

_1070646229.unknown

_1070646653.unknown

_1070647412.unknown

_1070646434.unknown

_1070646519.unknown

_1070645915.unknown

_1070646179.unknown

_1070645432.unknown

_1070644282.unknown

_1070644431.unknown

_1070644266.unknown

_1070519715.unknown

_1070522569.unknown

_1070522635.unknown

_1070522727.unknown

_1070522601.unknown

_1070519781.unknown

_1070518802.unknown

_1070519562.unknown

_1070486882.unknown

_1070517564.unknown

_1070517607.unknown

_1070517383.unknown

_1070485778.unknown

_1070482326.unknown

_1070484666.unknown

_1070484717.unknown

_1070484825.unknown

_1070485652.unknown

_1070484740.unknown

_1070484691.unknown

_1070484593.unknown

_1070484630.unknown

_1070482404.unknown

_1070480777.unknown

_1070481607.unknown

_1070480722.unknown

